Inhibitory effect of RNAi on Japanese encephalitis virus replication in vitro and in vivo.
Flaviviruses include many insect-mediated small viruses and still cause serious problems in the world. In humans, JEV can cause acute meningioencephalomyelitis, resulting in fatality rates of 5 to 40%. RNA-interference (RNAi) as an antiviral mechanism was originally discovered in plants and then found in the specific suppression of gene expression of other organisms such as Caenorhabditis elegans, Drosophila and vertebrates. As JEV is an RNA virus, RNAi could be a reasonable approach for therapeutic purposes to use against Japanese encephalitis. In this study, we examined the effect of RNAi on JEV replication. Viral reproduction in Vero cells was decreased to 7.2% and 39.0% of control by the transfection of small interference RNAs, JCR and JN3R at 250 n M, respectively. Under the transfection of 5 microg/ml pJRi which produces stem-loop RNAi, viral reproduction was decreased to about 10% of control. Western blot analysis indicated that RNAi inhibited the translation level. We used pJRi in the animal experiment. After the inoculation of viruses at 5 x 10(3) PFU, pJRi at 1.0 and 5.0 microg/g was injected into mice i.p. JEV-infected control mice (n=5) died within 15 days. pJRi (1.0 or 5.0 microg/g)-medicated mice survived 40 or 80% at 15 days. The data clearly indicate that pJRi has highly potent inhibitory activity against JEV replication in vivo. The results in vivo and in vitro provide evidence that JEV replication was efficiently inhibited by RNAi and RNAis could be used as an antiviral drug against JEV infection.